OBJECTIVE: The aim of this study is to find out the effect of delivery mode on newborn's cord blood parameters particularly hemoglobin and hematocrite values. SETTING
lected from the umbilical vein of each neonate for estimation of hemoglobin, hematocrit, RBCs count, platelets, WBCs count and reticulocytes. RESULTS: Cesarean section delivery had a statistically significant decrease in the level of iron-related hematologic indices including hemoglobin, hematocrit and RBCs count (p value < 0.001). There was a statistically significant difference among studied groups in reticulocyte count with (P value < 0.05). There was a positive correlation among newborns cord blood hemoglobin as regard to head circumference, length and gestational age and negative correlations as regard to maternal age, parity and birth weight with no statistically significance (P value > 0.05). CONCLUSIONS: Cesarean section delivery had a significant decrease in the level of iron-related hematologic indices including hemoglobin, hematocrit and RBCs count and has a non-significant decrease in WBCs and platelets counts in neonatal cord blood, which suggest high prevalence of newborn iron-deficiency anemia among cesarean births particularly in developing communities.
Introduction
Iron deficiency anemia usually affects both physical and mental development of children which is more prevalent in the developing countries (in 2005, prevalence of anemia in children < 4 years old was 30%). Placental perfusion reduction at time of birth was suggested to increase the risk of early life iron deficiency anemia [1] . Immediately post-delivery, the newborn's hemoglobin and hematocrit values increase about 10% during the first 6 -8 hours of early neonatal life; these enhancements are due to increase in the placental perfusion which occurs at birth time [2] . Newborns who were born through vaginal route generally had higher red blood cell count, haemoglobin (Hb) level and haematocrit value comparable with those who were delivered by elective caesarean section (ECs). The delivery mode also affects the white blood cell (WBCs) count as neonates who were delivered vaginally had higher white blood cells and band counts comparable with newborns that were delivered by elective caesarean section [3] . It had been recognized that, uterine contractions could diminish utero-placental circulation while the circulation of healthy fetus with uncomplicated delivery remained unaffected. The umbilical cord circulation is relatively not reactive and does not respond to the changes that occur in the maternal placental blood flow during uterine contractions [4] . Augmented normal vaginal delivery depends on the infusion rate of augmented drugs, patient sensitivity to oxytocin and uterine response. Intense and/or frequent uterine contractions may be associated with decreased placental bed blood flow [5] . Cesarean section in comparison with vaginal delivery is usually associated with a reduction in placental perfusion and so poor iron-related hematologic indices in the cord and peripheral blood, which indicates that, neonates who delivered by cesarean section may be more likely to develop iron-deficiency anemia in infanthood [3] . The reducing effect of cesarean section (cs) on placental blood flow is due to the weaker transfusion force and due to the shorter transfusion period. A newborn delivered by cesarean section is usually put on the mother's abdomen after delivery; therefore, this position is higher than the placenta position before clamping and cutting the cord, which can prevent blood flowing from the placenta to newborn through umbilical cord due to a gravity act [6] . In fact in the last decade there was an increase in the cesarean delivery rate which synchronously was associated with an increase in the prevalence of infant anemia in developing countries particularly in our communities so we assigned this study to give alarm to obstetricians to stop unnecessary cesarean delivery and to encourage for vaginal delivery.
Aim of Work
The aim of this study is to find out mode of delivery effect on newborn's cord 
Methodology
This is a cross sectional study was conducted on 960 pregnant women from attendants of delivery ward of obstetrics and gynecology department of South (PATH, 1996) was used for maternal hemoglobin evaluation and newborn complete blood picture analysis was done by using an Abbott Cell-Dyn 1700 automatic analyzer.
Blood grouping was manually done using blood grouping reagents (anti A, anti B and anti D). Also reticulocytes counting was done manually by the conventional microscope using supra vital stain. Anthropometric assessments of the newborns included birth weight, baby length and the head circumference. The birth weight was obtained by using the Salter spring balance to the nearest 20 grams. The newborn length and head circumference were measured by using (Pedobaby Baby meter to the nearest 0.1).
Statistical Methods
Statistical analysis was performed with the aid of the SPSS computer program (version 16 windows). Differences in quantitative variables mean between the three study groups were tested by using Three-way analysis of variance (ANOVA). All data was expressed as mean ± S.D correlation between quantitative variables were tested by using Pearson correlation. A probability value of p < 0.05 indicates statistical significance.
Results
This study included 900 newborns male: female was 480:420. Table 1 had showed no statistically significant difference among mothers in the 3 studied groups as regard to maternal age, BMI, parity, hemoglobin level, systolic and diastolic blood pressure at time of delivery with p value > 0.05. There were no statistically significant differences among the 3 studied groups as regard to newborns gestational age at time of delivery, Apgar score at one and five minutes, birth weight, baby length and head circumference with p value > 0.05 ( Table 2 ). Cesarean section delivery had a statistically significant decline in the iron-related hematologic indices level in comparison to the other 2 groups as Mean ± SD of hemoglobin level was (15.34 ± 1.04, 14.76 ± 1.27 and 13.54 ± 1.13 in groups I, II and III respectively ), Mean ± SD of hematocrit value was (47.02 ± 3.86, 45.23 ± 3.93 and 41.37 ± 3.65 in groups I, II and III respectively) and Mean ± SD of RBCs count was (4.56 ± 0.45, 4.37 ± 0.45 and 3.89 ± 0.36 in groups I, II and III respectively) with p value < 0.001 but had no statistically significant differences in white blood cells (WBCs) and platelets counts with p value > 0.05.There was a mildly statistically significant difference in reticulocyte count between two vaginal groups (Group I and group II) with P value < 0.05 as the vaginal group with labor augmentation had reticulocyte count higher than vaginal group without augmentation, but there was no a statistically significant difference between vaginal and elective cesarean section group with P value > 0.05 (Table 3 ). In this study there was positive correlations among newborns cord blood hemoglobin as regard to head circumference, length and gestational age, and there was negative correlations as regard to maternal age, parity and birth weight but statistically insignificant with P > 0.05 (Table 4 ). As regard to newborns gender and cord blood hemoglobin there were no statistically significant differences among studied groups p value > 0.05 (Figure 1 ). Figure 1 . Correlation between newborn's gender and HB in studied group. Non-significant p value > 0.05. 
Discussion
Although there were marked advances in the perineonatology in the last decade, but actual influence of the perinatal factors on the haematological measures in newborn cord blood is still not fully understood. Many studies had been described the changes in the umbilical haematological parameters in newborn cord blood in the complicated pregnancy and in the abnormal labor, however there is inadequate data could be available explaining how the perinatal factors influence on the values of the cord blood in normal pregnancies with normal labor process [7] . Knowing the normal hematologic values of neonates, infants and early childhood seems to be essential for proper interpretation of the test results and Open Journal of Obstetrics and Gynecology for understanding the dynamic changes that occur during these periods. As regard to neonatal period, red blood cells (CBCs) could be highly correlated with the gestational age, the newborn birth weight, the site of blood sampling, baby crying, and the physical therapy [8] . This study showed, newborn's cord blood hemoglobin & hematocrit values and red blood cells count in group III (Cesarean section group) were significantly lower than those in groups I and II (vaginal delivery groups, non-augmented group and augmented group) these results agreed with what had been reported by Fady et al. [9] , this may be attributed to, that cesarean section is usually associated with reduced placental perfusion and decreased in the level of iron-related hematologic parameters include hemoglobin and hematocrit values in both cord and newborn's peripheral blood [3] . The reducing effect of cesarean section (Cs) on placental blood flow is due to the weaker perfusion force and the shorter perfusion period. As regard to cesarean section, a newborn usually be placed toward the mother's abdomen post-delivery so the newborn's position being at a high level in relation to the placenta location just prior to clamping and cutting the umbilical cord, that may likely prevent the cord blood flowing from placenta to newborn due to the effect of gravity [10] . Newborns delivered by elective cesarean section lack of uterine contractions in comparison with those delivered vaginally whether with augmented labor or not, as uterine contractions squeeze newborns' lung and so lung fluid no more persist post-delivery, as persistence of lung fluid may delay the onset of natural respiration and impede placental transfusion [6] . This study showed no statistically significant decrease in white blood cells (WBCs) and platelets counts in newborns' cord blood sample but showed a mildly statistically significant difference in the reticulocyte count between the group I and group II (vaginal groups; augmented and non-augmented), where the augmented vaginal group showed reticulocyte count higher than spontaneous vaginal group, in the other hand no statistically significant difference was found between vaginal and cesarean section group in reticulocyte count (Table 3 ) which may explained as that augmented group exposed to more hypoxia and stress due to more contractions. In this study there were no statistically significant differences in hemoglobin level for newborns' cord blood as regard to newborns' sex which agreed with a study reported by Jopling et al., [11] and Jasim et al., [12] but not agreed the results that had been reported by Mamoury et al., [13] . In this study we found positive correlations among newborns' cord blood hemoglobin as regard to head circumference, newborn length, fetal gestational age but we found a negative correlation among newborns of the three studied groups as regard to birth weight (Table 4 ). This study revealed that maternal age had no influence on cord blood hemoglobin level of newborns, that agreed with Danish et al., [14] study. This study showed a negative correlation between parity and cord hemoglobin and that agreed with a study reported by Danish et al., [14] .
Conclusion
Cesarean section delivery had been associated with decline in the level of 3) Prevention of newborns anemia can be achieved with umbilical cord milking in elective cesarean delivery as a routine maneuver or in situations where delaying cord clamping is prohibited.
